Armaly (I967) found that the ratio of the horizontal diameter of the optic cup to that of the optic disc, in three samples offirst degree relatives, varied directly and similarly between parents and offsprings, and between siblings. The frequency distribution of the ratio did not differ in the three samples and was not influenced by age or sex. He concluded that the ratio was determined genetically in a multifactorial pattern. On the basis of his valuable and interesting observations, he also pointed out that cup-to-disc diameter ratio is not a good criterion of glaucomatous cupping, although inequality between the cups in two eyes may give rise to suspicion.
To obtain a constant shift in fixation before the second photograph was taken, the following procedure was developed: The back of the Zeiss model eye was removed, and the area of disc and macula covered by a small piece of graph paper. The model eye was then mounted on the chin rest of the retinal camera and the back moved away from the camera until it was in the position corresponding to the degree of ametropia of the subject to be photographed. The camera was focused on the back of the model eye and the cross-lines in the eye-piece were positioned over one of the intersections of the grid of the graph paper. The fixation reference mark within the camera was adjusted until it was in focus on the graph paper and until its end was positioned 5 mm. from the intersection of the cross-lines in the eye-piece of the camera. The model eye was removed and the subject's head inserted into the head rest of the retinal camera. When the eye was not being photographed, the subject looked at a point on the wall behind the examiner and from this point he was told to look up, down, right, or left until the centre of his disc lay first at the intersection of the cross-lines in the eye-piece and then at the end of the fixation reference mark. Two photographs of the disc were taken at each of these two positions, and a reasonably constant displacement of successive photographs was thus obtained for subjects with differing refractive states.
The photographs obtained by this technique were mounted on card to form a stereopair and viewed by a variable prism stereoscope. The margin of the cup was marked and the area of cup and disc measured with a Stanley rule-form planimeter.
To test the validity of the standardization technique, seven stereopairs of photographs were taken of the eye of subject F.S.-2. The cup area: disc area ratio showed a mean ratio of o033 with an S.D. of O-O13, which we consider to indicate that the technique was satisfactorily standardized, i.e. we felt justified in basing the measurement of cup-to-disc area ratios on the results obtained from one stereopair. The area of cupping marked on the / 5~'~~s tereophotograph was, however, cross-checked ophthalmoscopically. The measurement of the horizontal dia-
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' s~~meters of the cup and optic disc was made with a finely graduated rule, as shown in the Figure. It is assumed that any difference between the magnification of the cup and that of the disc will be negligible, if present ;' L 0 at all. FIGURE Photograph of right optic disc taken with Zeiss fundus camera. Maximum horizontal diameter of cup and disc are indicated; from this, the cup-to-disc diameter ratio is obtained
Results
The values of the best sphere refraction, of axial length, and of the cup-to-disc area and diameter ratio were statistically analysed.
The distributions of axial length, cup-to-disc area ratios, and cup-to-disc diameter ratios were found not to differ significantly from the Gaussian by a X-squared test. The correlations between area ratio and axial length, and between diameter ratio and axial length, were calculated by a product moment method. The correlation coefficients (see Table) were significant at the 5 per cent. level. The distribution of best sphere refraction was found to be non-Gaussian (as would be expected-see Sorsby, Benjamin, Davey, Sheridan, and Tanner, I957-because of the tendency for the refractive powers of cornea and lens to vary in compensation for variations in axial length), and therefore the correlation between refraction and area ratio, refraction and diameter ratio, and between axial length and refraction had to be calculated by Spearman's rank correlation method. A significant correlation at the 5 per cent. level was found (see Table) between refraction and area ratio. (At the o I per cent. level there was also a correlation between refraction and axial length). The correlation between area ratio and axial lengths (see Table) is higher than that between diameter ratio and axial length.
Area ratio is significantly correlated with refraction whereas the correlation of diameter ratio with refraction fails to reach the 5 per cent. probability level. If the clinical impression be true that the optic disc is vertically oval, or at least not necessarily round, the CUP-DISC AREA RATIO iS likely to be a better index ofRELATIVE cupping than the HORIZONTAL DIAMETER RATIO and possibly a fairer index than the VERTICAL DIAMETER RATIO.
The distribution of diameter ratios which we found was Gaussian, but this differs from the positive skew distribution reported by Armaly (I967), who found a 67 per cent. frequency below o03, whereas we found 67 per cent. below o 55. This difference between the populations does not in our opinion detract from the validity of the observations on either. In our population, almost 50 per cent. were myopic (maximum -6D) which is probably a higher proportion than one would expect in a random sample ofthe population: it seems likely that students, especially of ophthalmic optics, may be to a limited extent self-selecting.
Stereoscopic fundus photographs obtained by the "successive shift" technique have been criticised by Donaldson (i 964) and Allen (1964) mainly on the basis that the magnitude of the displacement of either the eye or the camera between the photographs greatly affects the apparent stereoscopic depth impression obtained. However, our aim was to relate area of cup to area of disc and not to measure depth of cup (an interesting property which we do not yet have the equipment to investigate): the stereoscopic view was merely an aid in precise indentification of the edge of the cup-a good example of its value is seen in the Figure, where without a stereoscopic view it would have been difficult to see the position of the edge of the cup in relation to the main vessels. Nevertheless it must be admitted that the constant-shift method we have used is not absolutely precise; but variations presumably affected eyes at random so that this source of inaccuracy does not detract from our observations or conclusions.
We suggest that the explanation for the above findings probably depends on: (a) The existence of a fairly standard number of nerve fibres of standard size with a standard amount of supporting tissue congregating at the disc in most individuals.
(b) The fact that the diameter and area of the disc itself vary with size of eyeball-just as corneal diameter, depth of anterior chamber, etc., vary between individuals.
(A similar mechanism is usually presumed to explain the stretching of the standard retina and choroid to line the abnormally long myopic eyeball, its frequent failure to stretch sufficiently being betrayed by the absence of retina and choroid over areas near the disc). Evidence in favour of (b) above is given by Ishii (I95I) , who found a positive correlation between the horizontal diameter of the optic disc and the sagittal diameter of the globe in a group of cadaver and enucleated eyes. An estimate of the absolute size of the disc is possible from a knowledge of the magnification of the refractive system of the eye in situ, and further support for this would be derived from the finding of a positive correlation between absolute size of the disc and the cup to disc ratio for the subjects used in this survey-a project which is planned. The absolute size of the optic disc may be important in its ability, or in the ability of its capillaries, to withstand raised intraocular pressure; we suspect that the larger the disc the lower is the intraocular pressure which will produce field loss, because of the clinical impression that low-tension glaucoma tends to occur in high axial myopes (even after allowance has been made for low ocular rigidity). It would also be interesting to do a family study to establish to what extent the strong hereditary influence on the cup-to-disc diameter ratio which Armaly (I967) found might produce its effect through inheritance of axial length (Sorsby, Sheridan, and Leary, I962) .
Summary
The ratio of horizontal diameter of optic cup to that of optic disc has already been established as genetically determined. In a series of 75 normal subjects with normal ocular tensions and axial lengths of eyeball between 2I * 13 and 27-84 mm., the area of the optic cup relative to the total area of the optic disc (cup-to-disc area ratio) tended to be high when the eyeball was long and the refraction myopic, but low when the eyeball was short and the refraction hypermetropic; these observations were statistically significant at the 5 per cent. level. The likeliest explanation is that the absolute area of the optic disc probably varies with the size of eyeball, whereas the volume of nerve fibres congregated at the optic nerve head is fairly standard. To determine the importance of inheritance of axial length in the heredity of cup-to-disc diameter or area ratio will require a separate family study. 
